We find that the excitation energies of single analog states for odd-even nuclei in the f 7/2 shell with J=j=7/2 − and the J=0 + double analog states in the even-even nuclei are well described by the formulas E * (j, T + 1) = b(T + X) and E * (0 + , T + 2) = 2b(T + X + 0.5),respectively, where T =| N − Z | /2 is usually the ground state isospin. It is remarkable to note that the parameter X accounts for the departures from the symmetry energy based predictions.
I. INTRODUCTION
In a 1964 Technical Report, McCullen, Bayman and Zamick (M.B.Z) gave the wavefunctions and energy levels for nuclei in the f 7/2 shell [1] . In Table 1 , we show their results for the excitation energies of single analog states in odd-even and even-odd nuclei, with angular momentum J=j=7/2, also shown are the calculated energies of double analog states in the even-even Ti isotopes.
It was noted by M.B.Z [1] that in some cases there was a two to one relation between the spectra of even-even nuclei and neighbouring odd A nuclei. For example the calculated
J=0
+ spectra of 44 Ti were at twice the energies of the corresponding J=j levels in 43 Ti (or 43 Sc). The same was true for the pairs ( 48 T i, 47 Sc), ( 48 T i, 49 T i), and ( 52 F e, 53 F e). That the two to one relation should hold was easily proved [2] . Since for these nuclei it was true for all levels (of the j n configuration) which also includes the double and single analog states. It was noted by Zheng and Zamick [3] that the two to one relation holds quite well experimentally not only for the above mentioned pairs but for others as well. Zamick and Devi showed [2] that the two to one relation holds approximately for ( 
The total potential energy will be (b/2)T · T + constant 
C. A Linear Fit
The previous simple models suggest that the energies are approximately linear in T (or
In Table 1 we fit the above formulas to the calculated energies of single j shell calculations in which the spectrum of 42 Sc was used to determine the matrix elements (j In the previous references the experimental values for several S.A. and D.A. excitation energies were given. We will here give these and a few more, grouped according to the isospin.
For half integer isospin we give the S.A. excitation energies while for integer isospin we give the D.A. excitation energies. The units are MeV. We also list nuclei for which the energies are not known followed by a question mark. 
IV. CONCLUSIONS
We find that we can give a very good but not perfect fit to a wide variety of single analog and double analog excitation energies by using the formulas E . In some special cases the single j shell calculation also gives the result e. In the future it will be of interest to see if we can get a better understanding of the parameter X i.e. why it differs from unity. Also the effect of coulomb energies and configuration mixing, which was partly dealt with in ref. [3] could be extended. 
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